IFN-gamma, tumor necrosis factor-alpha, and urokinase regulate the expression of urokinase receptors on human monocytes.
The ability of macrophages to reach inflammatory loci is crucial in the function of cellular immunity. Invasive properties of macrophages may be due to the proteinase urokinase which binds to cell surface receptors, and thereby confers on macrophages the capacity for localized proteolysis of the interstitium. Here, we investigated the role of the macrophage-activating factors IFN-gamma, TNF-alpha, and granulocyte-macrophage-CSF and of urokinase on the expression of urokinase receptors by human cultured monocytes. IFN-gamma and TNF-alpha induced increased urokinase binding to human cultured monocytes in a time- and dose-dependent fashion. At optimal concentrations, IFN-gamma (200 U/ml) increased the number of receptors/cell from 14,000 to 64,000, TNF-alpha (50 U/ml) to 30,000, and combinations of IFN-gamma and TNF-alpha to 90,000. Granulocyte-macrophage-CSF had no effect. The enhanced urokinase binding is due to increased numbers of urokinase receptors and not an increased affinity of the receptor for urokinase. In the presence of urokinase during monocyte activation, IFN-gamma induced only 25,000 receptors/cell. However, urokinase does not inhibit increased receptor expression when the cells are activated with TNF-alpha. The effect of urokinase on induction of urokinase receptors by combinations of IFN-gamma and TNF-alpha varied with the dosage of TNF-alpha: A combination of IFN-gamma (200 U/ml) and TNF-alpha (15 U/ml) induced 38,000 receptors/cell in the presence and 90,000 receptors/cells in the absence of urokinase, whereas IFN-gamma (200 U/ml) and TNF-alpha (20 U/ml) induced 90,000 receptors/cell in the absence and presence of urokinase. These studies demonstrate that IFN-gamma, TNF-alpha, and urokinase collectively regulate the number of urokinase receptors on human monocytes. The induction of urokinase receptors may be responsible for increased invasiveness of the activated macrophage.